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Recently, a few running robots have been developed. However, running speed is very low and stride of the robot
is very short. In this study, the jump is designed as the basis process of running, and the jumping process of a one-leg
robot is discussed, because the weight of a one-leg robot is light and the jump of a one-leg robot is simpler than those
of two-legged running robots. In the first, this study examines various conditions for realizing large jumps of the
one-leg robot. The one-leg robot with two actuators in the knee and the ankle joint is designed. Secondly numerical
simulation for calculating jumping process ofa one-leg robot is carried out by using multi-body dynamic analysis and
Simulink tool box in Matlab. According to the analysis of results, we have found that the initial inclination angle of
the one-leg robot's jumping process and the length of the foot are two important parameters to maximize the jumping
distance of the one-leg robot.





































































Fig. 1 Mathematical model































































a -Lx sinOx +L2 sin(^1 +02)　(l)



















Table 1 Sizes and Parameters
Parts Weight(kg) SiZe[xyz]くm)
Mass 4 0-l O.10.05















































Table 2　Jumping distance and velocity　(Affect of an angle)
β(deg) X(m) Zm) Jump ∨ ∨ め(cleg) Vv(m/s) Jx(m) JZ(m) W(deg)
7 0.660 0.204 ○ 0.312 .050 73.45 1.10 0.274 0.172 74.26
8 0.667 0.190 ○ 0.534 .020 62.37 1.15 0.339 0.167 70.68
9 0.668 0.181 ○ 0.737 0.972 52.83 .22 0.411 0.164 66.9
10 0.654 0.178 ○ 0.966 0.909 43.26 1.33 0.477 0.46 63.24




































































Table 3　Jumping distance and Velocity (Affect ofa drive length)
St ∨1 ∨2 Xm Z(m Jump Vx(m/s) Vz(m/s) め(cleg) Vv(m/s) Jx(m) Jz(m ㊥(deg)
Condition1 4 -40 20 0.668 0.181 ○ 0.737 0.972 52.83 1.22 0.411 0.164 66.91
Condition2 4 -60 20 0.679 0.183 ○ 0.842 0.942 48.21 1.26 0.374 0.174 68.99
Condition3 4 -60 40 0.667 0.182 ○ 0.850 0.969 48.74 1.29 0.439 0.156 65.34
Condition4 4 -80 20 0.667 0.182 ○ 0.913 0.910 44.9 1.29 0.447 0.123 64.16
Condition5 3 -40 20 0.680 0.183 ○ 0.648 0.989 56.77 1.18 0.391 0.167 67.98
Condition6 3 -60 20 0.686 0.185 ○ 0.810 0.945 49.40 1.24 0.427 0.142 65.62
C0ndition7 3 -60 40 0.678 0.84 ○ 0.82 0.978 49.99 .28 0.434 0.154 65.54
Condition8 3 -80 20 0.179 × 1.010 0.870 40.74 1.33 0.470 0.101 62.45
42 (42)
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Table 4 Jumping distance to change angle α
α(deg) X(m) Zm) Jump
0-0 ×
0-0 0.176 ×
0-30 0.668 0.181 ○
0-50 0.676 0.191 ○
0-70 0.642 0.205 ○
0ー 90 0.584 0.190 ○
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